The Quadrilátero Ferrífero has some of the largest iron and gold deposits in the world and is a major geotectonic unit of the São Francisco Craton in Brazil. U-Pb zircon SHRIMP geochronology of six detrital sedimentary and metasedimentary rocks (114 zircon crystals, 118 spot analyses) has improved the understanding of the sedimentary processes and provenance ages of both rocks and the associated iron formation. The age of deposition of the iron formation is constrained between 2.58 and 2.42 Ga. The presence of an old Paleoarchean crust is dated in detrital zircon crystals, including the oldest zircon in South America (3809G3 Ma). Only high-Th/U, magmatic zircon crystals are present in the dated sedimentary rocks, and these indicate that the crust of the region was formed mostly during the Jequié cycle (six age peaks between 3055 and 2635 Ma). This time span of w420 m.y. is similar to the duration of a long-lived Wilson cycle. Most of the Rio das Velhas Basin was filled during approximately 30 m.y. between 2746 and 2717 Ma, though volcanism probably started earlier. The youngest detrital zircon age from the Minas Supergroup indicates that the intracratonic basin fill, including the iron formation, was deposited after 2580 Ma. Therefore, the crust was cratonized shortly after the intrusion of minor granitic bodies at around 2.62-2.58 Ga. A large gap in orogenic activity is indicated by the absence of zircon ages of 2580-2182 Ma. q
Introduction
The Quadrilátero Ferrífero is a major Precambrian geotectonic unit of the São Francisco Craton (Fig. 1) , contains giant iron and gold deposits, and has some of the oldest rocks in the Brazilian shield. Studies of detrital zircon crystals from these rocks by sensitive high resolution ion microprobe (SHRIMP II) have gone far to clarify their history.
The deposition of a giant iron formation is a major event in the evolution of the continental crust and intrinsically related to the changing composition of the atmosphere. The establishment of the age of deposition of Precambrian sedimentary rocks has many problems (Dodson et al., 1988; Rainbird et al., 2001; Nelson, 2001; Eriksson et al., 2001; Santos et al., 2003b; Hartmann et al., 2003) , particularly in the absence of interstratified volcanic flows or tuffs. The Quadrilátero Ferrífero has giant iron ore deposits-29 billion tons containing 50-65% Fe (Dardenne and Schobbenhaus, 2000) -but no volcanic beds have been identified in the ore or even immediately below or above it. Consequently, we used the SHRIMP II for spot (w25 to 30 mm) determinations of U-Pb isotopes in detrital zircon crystals from sedimentary beds lying immediately below and above the iron formation, as well as from other units, to improve understanding of the Archean and early Paleoproterozoic evolution of the Quadrilátero Ferrífero.
The age of iron formation deposition in the Minas Supergroup has been estimated as Neoarchean or Paleoproterozoic (Renger et al., 1994; Babinski et al., 1995; Teixeira et al., 2000) . We present results that help evaluate the maximum age of ore deposition and thus contribute to the understanding of the evolution of the Rio das Velhas and Minas Supergroup basins, a major issue in the Precambrian geology of South America.
All previous provenance investigations have considered the dated detrital zircon crystals as representative of the tectonic events in the source Noce, 2000; Teixeira et al., 2000) , but we test the proposal of that only high-Th/U, magmatic zircon crystals are present in the sedimentary detritus. The identification of this tectonic bias in previous interpretations is essential for any future provenance investigations in the Quadrilátero Ferrífero.
Geology and samples
The Quadrilátero Ferrífero is located in the southern portion of the São Francisco Craton (e.g. Dorr, 1969; Almeida and Hasui, 1984; Almeida et al., 2000; Hartmann and Delgado, 2001) . The geology of the Quadrilátero Ferrífero (Fig. 2) has been investigated for several decades (e.g. Dorr, 1969; Herz, 1970; Chemale et al., 1994; Carneiro et al., 1998) , and intensive fieldwork in the past decade has led to an accurate (Rogers and Santosh, 2002 ; Supercontinent Atlantica of Hartmann, 2002). understanding of the main geological relationships in the province. The giant Lake Superior-type iron formations from the Quadrilátero Ferrífero (Fig. 2 ) are in the middle portion of the Minas Supergroup (Table 1) , which has quartzites at the base and iron formations and quartzo-feldspathic schists at the top. Volcanic rocks are not known in the Minas Supergroup.
The Minas Supergroup was deposited over the Rio das Velhas greenstone belt and granitic-gneissic basement. Deformation is complex, and the superposition of several tectonic events formed the dome and keel structure presently observed in this southern portion of the São Francisco Craton (Marshak et al., 1997) . Sampling of major units (Fig. 2) includes the Rio das Velhas greenstone belt and overlying sedimentary units. In the classical Serra da Moeda section of the Minas Supergroup, the sedimentary rocks were presumably deposited discordantly over the Mamona Granodiorite, because they are younger, but the contact is highly tectonized. Both the basement and the clastic basin were deformed in subvertical, transcurrent shear zones.
Samples 1 and 2 are sandstones from the Nova Lima Group, the basal unit of the Rio das Velhas greenstone belt, collected at UTM 7,769,623; 625,002 (sample 1) and UTM 7,770,065; 625,700 (sample 2). A Mamona granodiorite mylonite at the contact with the base of the sedimentary sequence, located at UTM 7, 756, 360; 608, 678, has been dated (L.A. Hartmann, unpublished) . Close to the Mamona Granodiorite, we studied sample 3, a quartzite from the Moeda Formation located at UTM 7,756,454; 609,047, a few tens of meters above the base of the quartzite. Sample 4, a Moeda Formation quartzite, is located at UTM 7, 758, 108; 608, 640 , at the top of the lower quartzite unit and 50 m below the contact with an iron formation. Sample 5 is a quartzo-feldspathic schist from the Sabará Group above the iron formation, collected at UTM 7,743,975; 653,225. Sample 6 is a sandstone from the Itacolomi Group, much higher in the stratigraphy, collected at UTM 7, 742, 347; 656, 167 . This sampling enables a tighter delimitation of the depositional ages of the sandstones from three sedimentary basins and the associated iron formation, including the magmatic provenance of detrital sedimentary rocks.
SHRIMP U-Pb zircon geochronology
Previous geochronological investigations have elucidated important parts of the evolution of the Quadrilátero Ferrífero between w3.4 and 2.6 Ga in the Archean and 2.15-2.06 Ga in the Paleoproterozoic Machado and Carneiro, 1992; Teixeira et al., 1996; Endo, unpublished; Carneiro et al., 1998; Noce, 2000; Noce et al., 2000; Endo and Machado, 2002) . Lead isotopic studies in carbonate rocks above the iron formation (Babinski et al., 1995) indicate a minimum depositional age of 2420G20 Ma for the ore, though Pb isotopic evidence indicates younger Paleoproterozoic tectonism in the Itabira District (Olivo et al., 1996) . Detrital zircon crystals yield ages of around 2.15 Ga in the Itacolomi Group, higher up in the stratigraphy . Overall, the iron formations are considered Paleoproterozoic in age by most investigators (e.g. Teixeira et al., 2000) .
The age of the major event that formed the Rio das Velhas greenstone belt is considered to be approximately 2.78-2.72 Ga, was named the Rio das Velhas tectonothermal event by Machado and Carneiro (1992) , and could be interpreted as an orogeny. The youngest zircon 207 Pb ages (ID-TIMS) by Machado et al. (1996) from the Maquiné Group (2877 Ma) were interpreted as the age of the source. Sm-Nd isotopic studies indicate the presence of older crust of about 3.2 Ga in the region (Carneiro et al., 1998) .
The zircon crystals were separated from the rocks by crushing and milling 1 kg of rock, followed by heavy liquid and magnetic methods. The crystals were mounted on an epoxy disc, polished to half their thicknesses, and carbon coated for backscattered electron imaging. The mount was repolished and gold coated for SHRIMP II U-Pb isotopic determinations at Curtin University of Technology, Western Australia (Smith et al., 1998) . Data reduction used the SQUID software (Ludwig, 2001) , and plots were prepared with Isoplot/Ex (Ludwig, 1999) .
Our geochronological investigation includes the study of the internal structure of the zircon crystals by electronic imaging (backscattered electrons) prior to isotopic study (Fig. 3) . In a few crystals, the images were made after ion microprobe dating (Fig. 3A-C) . Zircon crystals from sample 1, a sandstone from the Nova Lima Group, show little rounding and complex internal structure (Fig. 3A-C) . The oldest zircon crystal in Fig. 3C is the oldest in South America and has a complex, altered internal structure. Crystals from sample 2, another Nova Lima Group sandstone, are similar to sample 1 but less complex ( Fig. 3D-F) . The zircon crystals from sample 3, Moeda Formation ( Fig. 3M-P) , have some rounding but are overall prismatic and elongated 2:1. Few fractures are observed, but the internal structure is complex in all these crystals; some zircon crystals from the Moeda Formation have fine euhedral zoning of magmatic origin (Fig. 3G , J and K), whereas others are homogeneous along rims (e.g. lower 10 mm thick rim in Fig. 3H ) or nearly throughout the entire crystal (Fig. 3L) . Zircon crystals from sample 4 (Moeda Formation, Fig. 3G -L) are similar to sample 3, because of their minimal rounding and fine euhedral zoning. Sample 5, a quartz-feldspar schist from the Sabará Group, has rounded, homogeneous zircon crystals (Fig. 3Q, R) .
Crystals from sample 6, a sandstone from the Itacolomi Group (Fig. 3S, T) , are also comparable to samples 3 and 4 because they are poorly rounded and have euhedral zoning. The youngest Archean zircon dated in this project (grain b36-1; 2580G7 Ma) is shown in Fig. 3M , and the oldest Paleoproterozoic zircon (grain c65-1; 2185G15 Ma) is in Fig. 3T . Xenotime overgrowths are present on zircon crystals from the Itacolomi sandstone (Fig. 3S) .
In sample 1, the sandstone from the Nova Lima Group, 11 spots in 10 crystals resulted in the identification of the oldest zircon in South America with an age of 3809G3 Ma (Fig. 4A) Machado et al., 1996) . Three age groups are present in the detrital zircon population: 3809G3 Ma (nZ1), 2953G3 Ma (nZ3), and 2759G10 Ma (nZ4). The youngest grain (d14b) is 2749G 7 Ma (1% discordant), which limits the deposition of the Nova Lima Group to !2749 Ma.
In sample 2, another sandstone from the Nova Lima Group, the youngest population (Fig. 4B ) is 2774G13 Ma (nZ5), and the youngest grain (b53) is 2745G6 Ma. This youngest age is 9% discordant; we use the age of grain d14 of sample 1 to constrain the maximum age for deposition of the Nova Lima Group. A detrital zircon from this unit was dated by at approximately 2770 Ma. The oldest age group is 2935G12 Ma (nZ6). Five of 24 crystals (25 analyses) from this sample are older than 3050 Ma (3050, 3069, 3208, 3209, and 3307 Ma) . The youngest age group (2774G13 Ma) was not identified in Nova Lima Group quartzites by Machado et al. (1996) because the zircon crystals in their dated samples yield a youngest age of about 2870 Ma. The age of 2774G13 Ma is better defined in this sample 2 than in sample 1 and coincides with the youngest age of w2772 Ma, dated by Machado et al. (1996) in Rio das Velhas greenstone belt zircon crystals.
The age of magmatic crystallization of the Mamona Granodiorite is 2708G5 Ma, as determined by five U-Pb SHRIMP analyses on five zircon crystals (L.A. Hartmann, unpublished) . A 207 Pb/ 206 Pb zircon age of 2721G3 Ma by ID-TIMS was previously obtained by from the same outcrop. The age of this rock is significant for this investigation, because it intrudes the Nova Lima Group and is covered by Moeda Formation quartzites.
A total of 27 isotopic analyses in 27 zircon crystals from sample 3, the basal quartzite of the Moeda Formation, yield a spread of provenance ages between 3583G8 Ma and 2708G5 Ma (Fig. 4C ). Three pooled ages are defined at 2713G8 Ma (nZ4), 2869G4 Ma (nZ8), and 3010G18 Ma (nZ3). The Mamona Granodiorite is well represented in the detrital zircon population by the 2708G5 Ma ages. Other ages are 3583G8, 3348G5, 3338G6 and 3263G5 Ma.
The dating of 27 spots in 25 zircon crystals from sample 4, the upper Moeda Formation quartzite (Fig. 4D) , shows a shift toward younger ages compared with sample 3; sample 4 has a well-represented population at 2646G15 Ma (nZ12) and a small population at 2584G10 Ma (nZ3). This spread is the result of erosion of varying provenance terrains. The youngest grain (b44) is 2524G5 Ma old, but the data are 22% discordant, so we use the age of 2580G7 Ma (grain b36, 100% concordant) to constrain the maximum age of the Moeda Formation and the Caraça Group.
In sample 5, the Sabará Group quartz-feldspar schist, 21 spots in 21 zircon crystals yield two main age groups, the oldest at 2896G4 Ma (Fig. 4E ). The youngest pooled age is 2719G20 Ma (nZ12), representative of Mamona Granodiorite-type intrusions. Another possible age group is 3012G 12 Ma (nZ2). Reconnaissance dating of six zircon crystals (seven spots) from the Itacolomi Group sandstone, sample 6, yields three Archean ages (3236G18, 3046G9 and 2812G13 Ma) and four Paleoproterozoic ages pooled at 2173G8 Ma (nZ4; Fig. 4F ). The youngest grain (c62) is 2143G16 Ma.
Discussion and conclusions
The dating of a large number of detrital zircon crystals, possibly 117 (Vermeesch, 2004) , is required to detect a source representing 5% of the population (95% confidence interval). In this reconnaissance study, the number of detrital grains investigated in each sample ranges between 6 (sample 6) and 27 (sample 3). Major sources for the deposition of the investigated units are thus detected, but minor sources, which contribute 10% or less to the filling of the basins, may remain undetected. However, this study is relevant for the understanding of the evolution of the Quadrilátero Ferrífero in the Archean and Paleoproterozoic because the number of events and their ages are now better known.
The oldest known detrital zircon crystal of South America is from sample 1, the Nova Lima Group, and is 3809G3 Ma (Table 2, Fig. 5 ). The analysis is nearly concordant and offers a clue for the possible presence of Paleoarchean crust in the Quadrilátero Ferrífero. Growth of the continental crust in the region was more voluminous in the Mesoarchean and Neoarchean (3055-2635 Ma) than in older times; this trend is worldwide, because crust 3.9 Ga or older is not abundant in the continents, as interpreted from the ages of detrital zircon crystals (e.g. Nutman, 2001 ). Older crust may have been recycled by younger events or not have been formed in large volumes; this hypothesis requires additional studies. Nevertheless, the beginning of the Jequié cycle of crust formation seems close to 3055 Ma in the Quadrilátero Ferrífero, a novel contribution to Archean studies. (Fig. 5) , suggesting the presence of pre-Rio das Velhas greenstone belts and granitoids in the southern São Francisco Craton. The presence of an older Paleoarchean crust has been proposed by Carneiro et al. (1998) on the basis of Sm-Nd isotopic data. The Paleoarchean crust may be exposed at the surface of the shield but is now included in the Rio das Velhas unit, which requires a revision of concepts and geological maps to integrate new isotopic investigations.
It is remarkable that only 2 among 117 analyses have Th/U ratios less than 0.1. The two low ratios are compatible with metamorphic zircon and present in two preserved metamorphic rims (sample 2, grain b32; sample 5, grain b8; Table 2 ). Almost all dated zircon crystals are magmatic, because the Th/U ratios are greater than 0.1. The absence of metamorphic zircon crystals and portions of crystals in samples 5 and 6 (Sabará and Itacolomi groups) may be due to the low abundance of granulite facies rocks registered in most of the TransAmazonian orogen in South America (Santos et al., 2003a) . Amphibolite facies and greenschist facies conditions cause less intense recrystallization of zircon. However, the predominance of high-Th/U, magmatic zircon compositions in the Quadrilátero Ferrífero sandstones agrees with and , namely, that metamorphic source terrains are not usually dated by detrital zircon geochronology of mature sandstones. Metamorphic zircon crystals and portions of crystals are usually richer in U and therefore more defective, leading to comminution (i.e. grain size reduction) by physical and chemical processes during sedimentation, and are washed from the sands to be incorporated in shales. The provenance investigation of events related to metamorphic terrains in the Quadrilátero Ferrífero requires further studies, because they are not commonly detected in detrital zircon ages.
The time range of about 420 m.y. is much longer than the 140 m.y. estimated by Machado et al. (1996) for the formation of the Rio das Velhas greenstone belt but typical of a longlived, complete Wilson cycle of oceanic crust formation, consumption, and collision (Condie, 1997; Hartmann, 2002) . We suggest that the Archean evolution of the granitegreenstone terrain occurred by orogenic pulses, not continuously. Zircon age spectra from sedimentary rocks provide a record of magmatic events of an orogeny (e.g. Eriksson et al., 2003; Rino et al., 2004) . Six main age peaks between 3055 and 2635 Ma occur at 3005, 2953, 2853, 2747, 2712, and 2635 Ma and are interpreted as the activity of six orogenic pulses during the Jequié cycle. A small peak at 2588 Ma corresponds to postorogenic granitic rocks. The Rio das Velhas event (here interpreted as an orogeny) was proposed by Machado and Carneiro (1992) at around 2.78 Ga, but the SHRIMP U-Pb zircon data indicate two age peaks at w2759 and w2710 Ma, so two orogenic events probably occurred around 2.75 Ga. The main dated volcanic event in the greenstone belt occurred at approximately 2.76 Ga , but these authors date an older rhyolite at 3029 Ma. Incorporating the present data set, we suggest the possible superposition or lateral manifestation of several greenstone belts in the province. Additional detailed geological mapping, integrated with robust geochronology, could elucidate the complexity of granite-greenstone generation in the Quadrilátero Ferrífero.
The depositional age of the Nova Lima Group sandstones is bracketed between 2746G5 and 2717G8 Ma, on the basis of previous dating and the present data set (Fig. 6 ). According to these data, the youngest age of 2746G5 Ma for detrital zircon crystals in the Nova Lima Group sedimentary rocks means that the Rio das Velhas Basin did not collect zircon crystals from the 2708G5 Ma Mamona Granodiorite-type and is therefore older than this granodiorite. This 2708G5 Ma population is well represented in the Moeda Formation quartzites, which are part of the platform sequence deposited over the granitegreenstone terrain. This time span of about 30 m.y. is a tight constraint on the age of deposition of the Nova Lima Group sandstones. Further investigations are required, such as U-Pb dating of the xenotime overgrowths that may be present on zircon, because the dating of the xenotime may yield the age of diagenesis (McNaughton et al., 1999) .
The youngest detrital zircon crystal dated in sandstone indicates the maximum possible age of the basin fill. Table 3 summarizes the data for the three sedimentary basins investigated in the Quadrilátero Ferrífero and establishes an important parameter for understanding the evolution of the province. Machado et al. (1996) (Machado and Carneiro, 1992) . Six orogenic events of the Jequié cycle are indicated.
the Gandarela Formation dolomites (Babinski et al., 1995) , which cover the Caraça Group. The youngest detrital zircon crystals detected by Machado et al. (1996) in the Moeda Formation are 2651G33, 2655G29, 2649G16, and 2610G 30 Ma old. The age of 2610 Ma, together with the ages of a preMoeda Formation granite of 2612G5 Ma (Noce, unpublished) and 2567G8 Ma (Endo, unpublished; Endo and Machado, 2002) , have been used to delimit the maximum age for the Caraça Group Basin. We now know that the age of grain b36 (2580G7 Ma), obtained in the upper Moeda Formation quartzite, indicates that the maximum age for the Moeda Formation and Caraça Group deposition is approximately 30 m.y. younger than previously believed.
Sample 4, of the upper Moeda Formation, has a significant population (nZ12) of 2646G15 Ma, comparable to the youngest grains found by Machado et al. (1996) in the same unit. Another and even younger population of 2584G10 Ma also is present, indicating that the iron formation above the Moeda Formation must be younger than 2584 Ma. A few, small granitoid bodies dated at around 2612 Ma (e.g. Noce, 2000) require basinal deposition of the ore after this age. A minimum age of deposition of 2420G19 Ma for the Gandarela Formation (Babinski et al., 1995) , also above the iron formation, places the deposition age close to the boundary between the Late Neoarchean and Early Siderian.
Only Archean zircon crystals were found in our sample from the Sabará Group (nZ20), and the main population of 2719G 20 Ma (nZ12) may be derived from the Mamona Granite and correlative bodies. The ages of all dated detrital zircon crystals from the Sabará Group (sample 5) are older than 2.71 Ga, which is the magmatic age of the Mamona Granodiorite. Using a larger sample (nZ53), Machado et al. (1996) find two Rhyacian ages in zircon crystals but with large uncertainties (2255G110 and 2122G140 Ma). These authors confirm the presence of Paleoproterozoic zircon in the Sabará Group using U-Pb dating (2131G5, 2125G4 and 2164G13 Ma).
All these Paleoproterozoic ages pertain to the TransAmazonian cycle (2.26-2.00 Ga), which is one of the most important crustal formation events in South America (Santos et al., 2003a) . In addition to the precise time span of the orogenic cycle, Santos et al. (2003a) discover the cyclicity of crust formation and deformation within the cycle and identify four main orogenies, but 12 orogenic pulses may have occurred . Specifically in the Quadrilátero Ferrífero region, Endo (unpublished) identifies two main Trans-Amazonian orogenies (2250 ( -2100 ( , 2059 ( -2000 . The Sabará Group Paleoproterozoic ages near 2150 Ma correspond to the first orogeny in the Quadrilátero Ferrífero (e.g. Endo, unpublished) and correlate with the second main orogeny of the Trans-Amazonian cycle (Santos et al., 2003a) . Unlike in the Itacolomi Group sample, the absence of late Trans-Amazonian cycle detrital zircon crystals suggests that the Sabará Group is not post-Trans-Amazonian cycle in age but is part of the Trans-Amazonian belt. The rock composition of the Sabará Group is dominated by immature greywacke but also includes mafic schists and metavolcanic rocks. Neither detrital zircon ages nor the rock composition favor a deposition in a post-Trans-Amazonian foreland basin, as was proposed by Machado et al. (1996) . The lack of late Trans-Amazonian detrital zircon (i.e. formed during 2080-2030 Ma) and the deposition during volcanic activity indicate the Sabará Basin is an orogenic basin, probably an intraarc basin. This study confirms the presence of 2.17 Ga old zircon crystals in sandstones from the Itacolomi Group, high in the stratigraphy above the iron formation, as part of the TransAmazonian cycle (2.26-2.00 Ga, Santos et al., 2003a) . The main population of 2173G8 Ma and the youngest grain of 2143G16 Ma correlate with the third main orogeny of that cycle (Santos et al., 2003a) . Machado et al. (1996) , studying a larger sample of 43 grains, found three even younger grains (2059G58, 2078G12, and 2073G30 Ma old) that are comparable to the third Trans-Amazonian orogeny, which is mainly composed of late-to post-tectonic granitoids (Santos et al., 2003a) . The available isotopic data indicate that the Itacolomi Group is post-Trans-Amazonian in age and was derived both from Trans-Amazonian and Archean rocks. Its maximum possible age of 2059 and the fluvial origin of its deposits favor deposition in a foreland basin, as stated by Machado et al. (1996) . These authors propose that the Itacolomi Group deposition was associated with the TransAmazonian orogen, whereas we suggest a post-orogenic deposition with an Orosirian age (!2.03 Ga). The possible source of the Itacolomi Basin sedimentary rocks is the TransAmazonian belt to the east and south.
Mamona Granodiorite mylonite dating characterizes the magmatic age at 2708G5 Ma, whereas the zircon ages in the two Serra da Moeda quartzites show that an older basement was collected at the beginning of the sedimentation. Erosion of this older source exposed a deeper, younger (w2.62 Ga) granitic source during the sedimentation of the top quartzite unit.
The most important conclusions of this investigation are as follows:
1. The Archean Quadrilátero Ferrífero province formed mostly during six orogenic pulses during the Jequié cycle of orogenies (3055-2635 Ma), but the Jequié cycle may be much longer (420 m.y.) than previously believed (140 m.y.). 2. The dated detrital zircon crystals have high-Th/U (O0.1), magmatic compositions, and the ages of metamorphic sources are extremely poorly represented in the detrital zircon crystals. 3. The maximum age of the Nova Lima Group is 2746G5 Ma, which is approximately 26 m.y. younger than the limit (2772 Ma) proposed by Machado et al. (1996) . The Archean history of the province was completed with the injection of small granitic bodies at 2.65 Ga. A detrital zircon population dated at 2580 Ma may be derived either from granitic intrusions or shear zones. 4. The maximum age of the Minas Supergroup is 2580 Ma (40 m.y. younger than previously believed), and its deposition is limited to 2580-2420 Ma (Neoarchean-Early Siderian). 5. A Paleoarchean basement is represented by detrital zircon crystals, including the oldest dated zircon in South America (3809G3 Ma) reported thus far. 6. The basal volcanics (2.76 Ga) of the Rio das Velhas greenstone belt and coeval basement granites were partly eroded to form the Nova Lima Group sandstones. 7. The main depositional stage of the Rio das Velhas Basin covered the time span 2746-2717 Ma. 8. The age of giant iron formation deposition is bracketed at 2580-2420 Ma. 9. Little orogenic activity occurred between 2580 and 2185 Ma, as suggested by the lack of detrital zircon U-Pb SHRIMP ages in this time interval. 10. The Sabará Group was probably deposited in an intraarc basin related to the second Trans-Amazonian orogeny (2.17-2.13 Ga), whereas the Itacolomi Group is postTrans-Amazonian (!2.03 Ga) and possibly Orosirian in age. The deposition of part of the Sabará Group in the Serra do Curral probably was contemporaneous with the deposition of the Itacolomi Group.
